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There is a consistent warming trend in the Mediterranean sea surface

The Mediterranean basin is a biodiversity hotspot that is crucial to human 3
temperature (SST) for almost 40 years, but warming rates present a

health, food security, economies, and livelihoods. However, it is under A 3 3% ; {
noticeable spatial variability and differ geographically (e.g. Macias et al 2013,

threat from human overexploitation and climate change.

Pastor et al 2020, Pisano et al 2020). )
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In Mediterranean open waters, no significant overall decline/increase in phytoplankton biomass (chl a) or earlier/delayed timings of the seasonal peak

are observed over the entire basin during the 1998-2014 period (salgado-Hernan: et al. 2019), but large regional variations exist.

Noticeable changes in the estimated phytoplankton community composition are observed over the period 2003-2020 : diatoms and haptophytes

dominance are replaced by cyanobacteria (el Hourany et al. 2021).
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In coastal waters, most phytoplankton time series are acquired in areas (strongly) affected by local human activities. Contrasted trends in

phytoplankton biomass (increase, decrease, e.g. Ribeira d’Alcala et al. 2004, Nunes et al. 2018, Totti et al. 2019), cOmmMunity structure (e.g. cabrini et al. 2012) and phenology (e..

Cerino et al. 2019) are observed.




Context and objectives

In a well-preserved NW Mediterranean coastal area (PHYTOCLY site, Calvi Bay, Corsica, Ligurian Sea), previous
studies (Goffart et al. 2002, Goffart et al. 2015) have shown that winter intensity, through the associated upward flux of
nutrients, is a key driver of winter-spring phytoplankton blooms. Here we use a long-term time series (14

years, 2007-2020) of field data collected at the PHYTOCLY site to investigate the relationships between winter

K intensity and surface phytoplankton characteristics throughout the year.

b

WIl is a proxy of winter intensity in the Calvi Bay (Goffart et al. 2015).
WII = (CW x WE) /1000
CW is the duration (number of days) of the cold-water period (subsurface water

temperature <13.5°C) ;

* WE is the number of days characterized by a mean daily wind speed >5 m s "1 during the

\ cold-water period.

%
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* Subsurface sampling at the PHYTOCLY site, 1-2 times per week between 2007 and 2020 ;
* Sampling mostly performed by STARESO sAs staff ;

* 1 130 surface water samples for HPLC pigment analysis.
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Total biomass (Tchl a) and relation with winter intensity at the PHYTOCLY site

Seasonal and interannual variations of subsurface Tchl a between 2007 and 2020 at the PHyTOCLY site Scatter diagram of mean integrated annual
(temporal changes from December of year x-1 to November of year x), subsurface Tchl a as a function of the Winter

1130 samples. Intensity Index (WI1).
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WI|, subsurface Tchl a and trophic regimes

Local scale
Basin scale

Winter with intense Deep Water formation in

~_ ©A Goffart the Gulf of Lion, WII : not applicable
2012

Severe winters, Wil : >3.5-5

Moderate winters, WIl : >1 - 3.5 Mesotrophic regime

Oligotrophic regime 2010
2009, 2011, 2013, 2018, 2019
-
Mild winters, Wil : >0 - 1 g 200
Very oligotrophic regime -
S e, e, i, A 150 . Extren'-lely evere winters, WII >§
: — High nutrients low chlorophyll regime
(HNLC)
No winter, Wil =0 100 2008
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Wi inter conditions and subsurface phytoplankton groups

We use :

Chla:81ng L1

Zea - 27.054

HPLC to determine the concentrations of phytoplankton pigments in samples collected at the
PHYTOCLY time series site,

CHEmTAX to calculate the contribution of each group to Tchl a concentration.

35.475
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1 Chib- 31460
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From 2007 to 2020, the 4 most abundant groups in terms of Tchl a

8
8
g

were prymnesiophytes, Synechococcus, prasinophytes and diatoms.

Overall, they contributed 85% of the total phytoplankton biomass.

Prasinophyte III
12.7 ‘

Diatoms
15.5

Prymnesiophytes

However, the association of these groups

Synechococcus

Syne with winter and environmental conditions is lacking.



Wi I‘Ite r co nd itio ns and su bsu rface p hytO plan ktO n gro u ps Seasonal and interannual variations of subsurface prymnesiophytes and
Synechococcus between 2007 and 2020 at the PHyToCLy site ; 1 130 samples.
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Prymnesiophytes

Prymnesiophytes developed every year and peaked by mid-March.
They were not observed when subsurface water was > 20°C;
Synechococcus developed every year and peaked usually in late
March. Their growth is not limited by any temperature range ;

Winter intensity is not an important governing factor for

Prymnesiophytes and Synechococcus communities.




Wintel‘ Conditions and subsurface phytoplan ktOI‘I groups Seasonal and interannual variations ofsu.bsurface di and prasi
between 2007 and 2020 at the PHyToCLy site ; 1 130 samples.
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Diatoms

100 —
Diatoms and prasinophytes always increased and peaked during

the cold-water period, when subsurface water was <13.5 °C;
They peaked by the end of February or beginning of March ;

As Tchl a, their biomass is strongly controlled by winter intensity.
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Scatter diagrams of mean integrated annual subsurface diatoms and prasinophytes biomasses a

as a function of the Winter Intensity Index (WI1).




WIL, Winter classification and contribution of diatoms to Tchl a

Winter conditions

WII range

Years

Trophic regime Ultra
oligotrophic

Annual mean

contribution of

diatoms to T chl a

ng L1

>0.1-1

2014, 2015,
2016, 2017,
2020

Very

oligotrophic

Moderate winters

Severe winter Extremely
severe winter

>1-3.5 >3.5-5

2009, 2011, 2013, 2018, 2010
2019

High nutrients low

chlorophyll (HNLC)

Oligotrophic Mesotrophic

Local scale processes

Winter with intense deep
water formation in the
Gulf of Lion




What about trends ?

No continuous trends in WII are observed, but there are evidences of decadal or multidecadal

fluctuations affecting phytoplankton communities, both in term of total biomass and
community structure.

stability

1989-1998 : - = :
tropicalization Marine Heatw

1980 1985 1990 1995 2000 2005 2010 2015

® No data
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',Th|s study, performed ina weII preserved Medlterranean coastal area (PHYTOCLY srte, Calw Bay, Corsma),

. demonstrates that at the Iocal scale P

0,

< wmter |ntenS|ty is a key driver of phytoplankton blomass and comp05|t|on throughout the year,
> wn_nter |ntenS|ty mfluenc_es the interannual var_lablllty of the trophlcreglmes of the Bay of Calw,

% diatoms are particularly sensitive to changes in winter conditions and associated upward flux of nutrients.

" In some cases, processes occurring at the basin scale (e.g. intense episods of Mediterranean Deep Water formation)

override local ones.

,Th|s work prowdes valuable |n5|ghts for
evaluatmg changes |n phytoplankton communlty structure in a changlng Medlterranean cI|mate,

' 7 *2* developmg/adaptmg phytoplankton blodlver5|ty |nd|cators that meet European pollcy obllgatlons (e g. Marlne

Strategy Framework Dlrectlve)
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Thank you for your attention ;




